We have observed Ramsey's interference fringes in the opticaI. region using saturatedabsorption techniques in a fast atomic beam. We discuss their physical origin and describe an optical configurationthat guarantees fringes of high symmetry. This technique, with its high-resolution potential, should lead to dramatic improvements in spectral measurements.
measurements.
In high-resolution optical spectroscopy, Doppler broadening and transit-time broadening pose problems. Doppler broadening can be nearly eliminated by two nonlinear techniques "atuarated absorption and two-photon spectroscopy. Transittime broadening due to the absorber's motion through the light beam can be reduced by using larger apertures. For example with a 30-cm aperture, resolution of -10" was recently obtained. '
Further scaling to approach the 10'2-10" resolution domain is troublesome, since large aberration-free wavefronts would be needed. In the microwave region, one of the most successful techniques for obtaining high resolution is Ramsey's method of using the interference arising from the interaction of a quantum absorber with two separated regions of the radiation field. ' Synthesis of this "Ramsey" idea with nonlinear spectroscopy has been studied. ' ' In the case of two-photon spectroscopy, it is sufficient to use two Dopplerfree interactions separated in time, and this type of optical Ramsey Fig. 2(d We observed fringes with a standing wave in zone two and counter-running waves in zones one and three, but three standing waves were more convenient experimentally.
We expected and confirmed experimentally that fringe contrast could be enhanced by monitoring the fluorescence only from the third zone and beyond.
4The standing-wave case was studied in Bef. 5. 5J. J. Snyder, Appl. Opt. 14, 1825 (1975 given by (1) to obtain a definite stability boundary and the quasilinear evolution of the distribution need-
